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years) per ton of pig iron, when using 3,000 K.W. The charcoal used for reduction (for a pig of 1.5 per cent, silicon) carries fixed carbon equal to about 26 per cent, of the ore, which will be about 0.40 ton of charcoal per ton of pig. The charcoal is calculated on the assumption that the ore is reduced entirely by carbon, and not at all by CO. The furnace gases contain about 62 per cent, of CO and 7 per cent, of C02. The furnace is admitted to be less efficient than the Swedish furnace, but it is more easily operated, and a saving is effected by using the gases for heating lime-kilns and charcoal-retorts.
Helfenstein Furnace.—This furnace was devised for the production of calcium carbide and ferro-silicon, and is described under these headings. It resembles the Californian furnace in principle and has recently been applied to the smelting of iron-ores. A furnace with six shafts uses 24,000 h.p. and has an output of 250 tons of pig iron per day.1
Trollhattan Furnace.—After the experience gained with the 700-h.p. furnace at Domnarfvet the " Aktiebolaget Elektrometall" proceeded to construct a larger furnace of 2,500 h.p. at Trollhattan.2 In this undertaking they were assisted by the Swedish Government who furnished them with power at-a nominal figure from their Trollhattan power station. The furnace shown in Fig. gs3 resembles the Domnarfvet furnace in general construction, but the shaft of the furnace is supported in a different manner and the furnace is provided with four electrodes instead of three. The f.urnace is 45 ft. high, the hearth is 12 ft. 6 in. in internal diameter and 7 ft. high. The shaft is 7 ft. 6 in. in internal diameter and is reduced to 4 ft. at the point where it enters the hearth. The four electrodes were each 26 in. square, but more recently round electrodes, 24 in. in diameter, have been used. The hearth is built in a steel shell, it is lined with fire-brick and has an inner lining of magnesite-brick. The basin-shaped bottom of the furnace has a rammed lining of magnesite and tar which extends nearly to the top of the walls. The roof of the furnace is a fire-brick dome. The shaft is built in a steel shell which is hung by means of an octagonal ring from two steel beams which are supported on the walls of the furnace room. The shaft is lined with fire-brick and is provided with numerous holes for
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